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15 (gSltU^iS^tt^tT M&*¥ (»2BR) 2 1 5-2 2 6M (1 9 

9 2^) ) o ffl!ls[c^-ri.»^lc[i > M&BtittHtta>M&£gti£: LT 

■*lc#9**;ui/«>Aj|lilE* f Paget fliil, 'J -!?7*ttBlfi&ife«?a>£ 
25 UP1M^fflA<«#*4iri^<5 (J. Dent. Res. 11, 1430-1433 (1988)) «2 

fciNT, mn&$x*mm%®mzmmLtzzttffcszm^ztix^z> a peri- 

odontol 63, 825-830 (1992) ; J. Periodontol 66 (3), 211-217 (1995)) , 



WO 2004/019957^| £ PCT/JP2003/010940 

2 

©fcfX*X*:/|tT?*y (M?7-6 2 9^) % nAXZ-mmm^TMzIS 

^xmm^mmmmz mmmm^&mmze (5), 510-519 0994)) , 

(J. Periodont. Res. 33, 196-204 (1998)) „ 

znmUs mn&$. &T^m\znm^mo>±^^<om^it, mm® 
iz^tzMfrtfteZftxtiy. witis. M-tz pn*-h<j)%-Bmzm&tz> 

5? hB*0*glW^«i^-T;Ulc^S!|-eifc5CtA<«^**irixS (J. Dent. R 
15 es. 73 (8), 1478-1484 (1994) ; Orthod. Waves 57 (5), 307-317 (1998)) „ 

LfrLwt, s m&zxt hiztei\x&mmzmm^mKt:x*z*>M<»m 
m®$mmm%&mmm\it±<m£tfti:[,\ 0 #^¥7 - 50250 emzit, 
%2®ft<Dex***>mx-&&7i>>\!n*-t>mmm%mmmmmm™ 

25 &T*£fcl\, 

-©iftff^b, f#Fjg2 0 0 1 -2 1 37 7 9-^*iJ;tf#gfl2 0 0 1 -2 1 

3 7 8 omzit. \zx*x*s^mmm'®mmA%iz& yRm&zts&mmm 
izoi\TM^$*iru§. d ®ia Aft ritrattiiT tit* ait* a 0 -e. 
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mtontm ***#^sa-r z>zt mm t\ mxizw ? g#©&$t w 

*fcs ^12000-5047 1 8mz\t. tfXJtcX^^H^fiiJWHf^^^ 

5 ii©itii#3fi«i=H»««i*ai6at?*aic«kya4**i-cfcy, «ra©ifxrt 
* *ir * . a«i* Pttrt ©n^r * -cxtt $ mmt %>z.t 1$X Z h fiK 

*»ttts^*< , ^©««:fiS!iT?iissjis©ii«B$*«t 
to^Ti*M#ja!36<ai*a?*LT:fcy, p^*£Mic#g$ti-Mwic»^tB 
frusta^ c*i6©»iiiiPKrt«iK, ttAnfli (*«tfi»ffl©*«±fi) 

^b«(cmoT±#^ffLTL*5©r«f^©^^^»^fT(4ll 

20 li\ ***mttt«*#fc»^, e«fc©«Hn^ia*T?**/i:«>, 

«ffl©*tel*»(t<fc 5#fc< , Stt©mfttttbl::[iB**tfe£. 

W3 05 1 1 5 4§l:lt ***MLfc£ttrt$H*tt7KyT- <^** 
Kfc«fct;yyay K©=i/-K'Jv-) fr&ft**H#*'?' HfAffl©B»**U=*3 
^1200 1-1 63768f, !f#S2 0 0 1 - 5 0 4 4 3 9-5flC(i N ffi 

^BI=S#LfcWFl=BBtft*llll*3R^©**©»Wiaji-T?*, ftfc^o, « 
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BBftM&AMlCftltftM'K^y KDgg^ttl OmmJsLtlZtatfs 

5 ca>*ft*B#fry h»ft^©z4i6®B»«iia)isi:4tt» B#ictorfii«)r 
z<7)*§ftiLSfr£u M^ilEXtlAkCfeixt, XttSMff^SttKi 

io taia*-&*fcit)ic«<pi#i[i: Lrii, h^©a4j&«wc&y, 
•easy, *b#*-? M^i**omiz#i\Tmto<D&m<D#&tomm&&i! 

£fcu ^JSttjfc^ttRs £fi7;u=]— ;k *$7£ y;uBx?-;i, ■ * y 

ftmtLXs W6-67 8 53^ldt *CtJ=J: y ^Hbf 

* $tt££$* L f=lir4ffll§J?g#i[coi%r Bot cftitl^o z (0BMJBM« 

25 ^Hb-rsziricjcy, ^©&Mfe£ffi±£t!-Tt,^o LfrLfctf^ 
tfiifX7hX7N>B'V»i!&Jl«i/ 4 &*tBLra)Sai4^< ft $*ir 
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oTlBfcia>*2&T?fey, 8;a+lctt*jUi/«l7A-f^>35«Ml=#ttL-C^ 

fekn&mz&y&mmmmmtmmwzmGLtzftmv®®^ ex 
*x * >m t m&*(D -h ji i> A-f t > <t z^mmm z a & - 1 \z o& # y h 

^14iI<DM#!;§: $ ft 6 ft s c ft £ t» a mm\z d; y $ ftfc z t lifcfr o 

ja±©«[z* M^^fflgiMtiicfc^r, ex*x*>^££ 

it s c «t < s m ? h ^vns-tf Biffiv tb y s A^S^^lf-C & y s 
hasajic*-ejft4Tf#saEi!itt*fctttts**Lrfcy, •htk^tv 

gift la. ®Bfft4i=fc^-cffi*Lf=i#i*tti±itt$*r-r*, ex*x*> 
t z> z. t iz «fc y - y £ & z -ratsij $ ex *x* >ifts5#i*s#©fc 

T^fcex*x*>$p#ft<z)M7K^;/ hT?©j#j«lftffl3b<Rr«|tJB:y % Hffitt 

^aiRWic e**x*:/iMi*#£ai*f « c <t z t $ nai u *i§bj 
o ex *x 7ts \tz<Dt&% # *r 
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£%miS\zZ<Om%ft% L < fflL^Zii^t, L WH£ 1X4-75/- 
1-tKP+V?f'Jf>-1, 1 -tfX*X/-tOlt : 7b>RP*~K N, 

N-v^f;b-3-75y- 1 -t KP*S/?Ptf'JT>-1 , 1 -bfXTM* 
5;uKp*-K *;u/*Kp*-K i-tKP+v-3- (N-y^;u 
-N-^>^;u7 5/) 1 -ex7hX7|x>K : -f/OKn* 

~K 1-tKP4ri/-2- (3-fcf'J$?JU) If'Jf>-1, 1 

'J-feKP*-K 1-tKP^>If'Jf>-1, 1 -bfX*X7tx>|§: 
i?KP*-K 1-tKP**>-3- (1-tfP'J^U) ^Pt°'Jx>-1, 
1 -tf7.*X7io|g. i-bKn+i/-2- (1 — f5*V'j;u) if'Jf>- 

1 . 1 - : »/b KP*- k 1 - t KP^FV- 2- = £V [ 

i. 2-a] ey$?>-3— ifjf>-i, i-ex***:/^: ■=/ 

>»: *;uKp*-k 1- (v^P^^UTS/) ^'Jt>- 1 , 1-tf 
: $/7 KP*-k -f>aKn*-k 6-75/ -1 -t Kp* 
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$"^S/'Jt>- 1 , 1 -trX***^ : *'J KP*- k 1 - 1 KP+5/- 
2- (-f = [1. 2-a] t°'Jv>-3-^;U) X*>-1, 1-t:X*X 

ts^m. te&u. (i ) 

(xs). S- 0R1 



- A — • C B 

^ k 0R3 

ll^0R4 
0 

Xtt**JRWl~8(DItl8*fcli»tti|Tf % j|SlHft*fcfiS* s M 
* (fc«L*>$P7;U*;Ht©Ji*[4ft*ft3~8) s 7i-;US*fc[4^-7¥ 

(7i-;k ■^75 L ;u*f4JK*/s^»i-8©ii:«[^L<(4»ttjajKa)7;u 
l < I4v$ P7^+;n (fcf£L»>$ P7;u*;u»©ii^r4itt*tt3 - 

8) % tt*JS : P»1~8a)E«eL<l4»tt«l7;U3+i/», /\P^>> £fcl4 

ftlTJ^JH, MJ7;M-n^;u£s 2 ~ 8 ©itfcftfd4#tt«[ 

7;i/^-;u* s ^§jf^ifc3~80v$P7;Mr;ua, ftHtJS^Sn ~8©7;u 

P*$/£*fcl4MPy> (Af=»Lr/<7ttt«*Lfc**l4»<) £SU m, 
nl4f-*l-r*l*ftSLTO, K 2*fcl43 ££U _i_LjJ4^M££/j:l4JiM6 
A '4 - (D) b - (CH 2 ) c - (D(4«Jts N R 5 (R 5 I4 

**£fcf*jftJtlimR 1 ~8 0fiii*7 v r[4^ii^(D7;u^;u»x[4^$P7;u 
*/utt (fc«LS/$P7;u*;u»©«*ttft3H»3~8) mt. fcfcu di4 

fcf4lT?fcS) , *fcf* - (CH = CH) d -CH= (d(40*fc(4l T*fc 

y, a# - (ch = ch) d -cH=£mtm£s B\m&L%\,\) -cfcy, 

b i47K§f§, 1 ~ 8 ©mug l < I4»tt««©7;u+;u»« ! L < (4*>$ 
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PT^jbi ($/$n7;u*;u*©«£l*ft*»3~8) , 14 h 'J 7 

*;uxi4v?P7;u*;uS (e/^P7^u*a>*^ici*j8t3H»3~8) T*fc<& 

) £SU R\ R 2 , R 3 fc<fct^R 4 (*. 7kf!> ttMTSh ~ 8 ©EMS L < 14 

5 »tt«tt0)7;u+;u«L-<i*i/^P7;u*;uS (*>*P7;u*;u«a>J§£f4ft 

oT*«J:l\, ] 

fcfc\ ±fB-»a(l)+, r(XS) m -J (4, XS-C*$*l5«ft*A^>Hf>Slc 
10 mi^Lt^^zi^Ls mj5<2XI43©*£f::l4, # XS l*H-'et»Jlft 

oti^tui^ -tea (i)*, r(Y) n -j Y-e^sjismft**^ 

TftHftoT^ttJ:^. n&tfml4s ±fi®iiy, %ft?fa&£ LT 0 , 1, 
15 ©**(6l*51»ifc-6. 

*?£L<i4, ±ib-«s (i) ■t?***i*y$>ex^*>»»an*<D+-e, 

iBSI»XSa>Xi:LTffll^*i-SJ8t*IH?-»i ~8 

1B#Ufc£*rf *7/-Mr;u*£L < P7;u*;u» P7;Mr;u»<D*£ 
I4|ft*»3~8) (4, fl*li**;k i*;k ^a^k -f v?p£;k ^k 
-rv^^k t-^;k ^>^;k ^Jrv;k »>^p^;k i/^p^>^;k 
*>^p^+i/;k v^p^^u/fJk ^n^^>f;k 2-75/1 

25 ^;k 2-N->W5/If;k 2-N, N-v^f Jl/75/ If ;k 2- 

t h*p*'>if ;k 2-7;ua+->x5 1 ;k 2-hU7;^;kvn+yif;k 
2-75/ t°;k 2-N->^-;u75/ ?p t?;k 2-n, N-i?/^;u7 
s/?Ptf;k 3-75/^Pt°;u, 3-N-y^;u75/ z?n tf;k 3-n. 
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N-^^^;u7 5/^pt°;k 2-t kp+v^p t°;Us 2-7;up*v?p tf 

;k 2- HU7^vP^y^P bf;Hfj6q*lf b*l£o Cftb©#lfrb$b^ 
^J:5lCi/^PT;U^USli^®Lr^T : t<J:t\ H©XIJ7iz;k g 

» (i/^ P7^H©i^lil)»»3 ~ 8) li, flAtf^k i^k 
tf;k -fv^p^k ?*;k -f v?*;k t-^k *>^k ^*v;k 
^p^^^u/^k v^P^^v^>^;H|7b^if bft<5 0 c*ib©#i]frb 

w6^«fc5i=i/^P7;u^u»tt»ttL-c^r*«k^o 1 ~ 8 ©it 

tfi*fcl*»tt«7;Ua+i/*i:Lrfi; 0i;Ll£;* h+X x h*X n-^P/"K 
*X <V:?P7K*X n-?h*X ^<^^i/, ^*74r*>*J&<*(f&*l<5. 

AP^xt tt* % tfctta^t. ®&gxs©&steAicftL 

KMtY©«*i«i ~8©it«*fctt»ttil«©7;u*;w»tLrtt, M 
*.(£.>< 5Vk ?ntf;k -<v^Pt 0 ;k ?^;k -Tv^k t-?* 

;k *>*;k ^**>;u»A<*if64i*. tt*J£*»2~8©Bill3:*d*#«M 
7;b^-;uSf±s t*-;k 7>;;k i-^p^~;k -<v^p^-;k ^-r-^k 
^>x-;u^^!f btLi> 0 ^0H^3-8©i/^P7;b+;bSii, v?p? 
pfcf;k »>^p^;k S'^P'O^k *>£P'MrX>k y^p^vwf 
Jk v?p^*XU^;uWWb*i£ 0 c;|xb©#]frbWbfrfciiy, 

n7)\,*>l,mz\tft1&ft<D&<D&n£Ztl& 0 i^iJI^a&l ~8©7;U=J*S/» 

I** h*X ih+v, n-?P7KJp*X -CV^PtK^X n-?HrX 

*X ^*V*5/tfc6<*tf&*i*. /\py>(*7^^s (Alc&LT/^tt 

t«*3?*ifc**l4»<) s a^*fci*a^^«(fb^i>o S&*Y©teai* 

a# - (d) b - (ch 2 ) c - -efty. _i_u_A<JMS**«-rJi*, Dii 
It, ttft, N r 5 (R 5 (****fci*ft*Bl ; pai~8©ittl*fctt»ttt87;u 
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N-S^;u7 5/:?Ptf;k 2-t KP+i/^ne;k 2-7;m*v:?p t° 
;k 2-h'J7;u^ui/P^>^pt>^2b^ifc,tLSo CJft&aflfr&B&fr 

LT, ft*Jl^»1 ~8©fiil*fctt^tti|tt(D7^;U*XI±*/^P7^;U 

£ (5/^P7W»©i|^iK*ft3-8) its Mz.\$*?)U s i*;k ?p 
bfjk -f y?ptf;k ?*;k -fv^k t-?*;k *>*;k M^>;k 
v£p^>^;u>^;k v^p^+i>;k^^;u^^ifbti-So -*ib0»b 
W6^3B:j;9lci/^P7;u*;Httt^ttL-c^r i fc«fc^, $tmm=F$t. i - 8 

**fcl«Hft«7;U3*->*fcLTI*; h^v, ih^X n-^P7K 

*tf**;k x^;k ^Pt°;k -fv^PtMk ?>;k -fv?*;k t-^ 
;k ^>^;k ^>;i4*#|iif&*is. ft*ff?gu~8®mgtfdi#ttts 
7;u>b--;u»ii s tf-;k 7U;k i-?p^;k -f v^p^-;k ?x-;k 
^>x-;H|7&^ifbtt^o ^*Ji : ?-a3~8 0)i/^P7;^u«ii > wnj 
n ^ ->^P^;k i'^P'O^k *>^p^y;k i/tn^rjut? 
;k v^p^*^u*^^Wb*ii> 0 ^*i6©^6i6A^iy, 
P7;u+;u»fzr*»fttt©t© j fcfi^*tt*. ftXBTOBM ~8©7;up^i/« 

i^v, n-?P7t?*ik -Tv^ptK^X n-!?K*X 
*X ^V^vW^|fb*Li.o /NP^tt7 7l, ft£ (AfcftLT/^ft 
l:il^fc»i<) , ft**fctt3^iltA<^lfb*i*o B&«Y<Dftgli 

A# - (D) b - (CH 2 ) c - T?&y. j_^L36<*«**S-r*^, Df* 
flt«, mm. NR 5 (R 5 l*7K^^M*JI^1~80|tM^frl^M7;U 
*;u*£Sij-) , *fcttCH,T?fcy, cliO, 1 % 2, £fc(i3, bliO^fc 
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l4lT?fc$ (fcfcU b = 0©*£l4c = 0T»fcS) o *y#3iL<lib*S«fctf 

a (7;u^u*i*ft*JH ; Pfti~8(Dit«*fci4»ttfl[7;u4r;u-c**) T\ 
ODA^f, iitfcliNR' (R 5 l4fui23£«lc|*iu;) "Cb = 1 ©il£\ c = 0 
5 ©*®(4fc¥ttl=*a5£fcfcto#*L<fcl*. LfrU £©«£■*?*, cj5<1, 2 
3tfcl43©*©f4£5tC&y&*U\, «plc»*Ll^A©JW*fltL-CI4, S, 
NH S O, CH 2 , CH 2 CH 2 , SCH 2 , SCH 2 CH 2s SCH 2 CH 2 CH 2 , NH 
CH 2 . OCHj^feS. *fc, 7x-;US^A$^^"f II Of**)*, b = c 

= 0©^- x) % y^>ifx*^*>»©lft*icEli-r*fl:^#!****i«. 

10 ttzs A*< - (CH = CH) d-CH= ©»^tl4_u_L^-filS^tffcy, 
Bj5<#fcLfcLV*££tt*U ZC1»df40*fcl4l Tffc*. B, R\ R 2 , R 3 , 

R 4 ft «k if r 5 36<*f 1 ~ 8 ©S«* fci4»ttjatt©7;u*;u*X(4S/ 

$P7;Mr;uSi4» 0«7ti4*?;k x?;k :?ntr;k «fv?ntr;k ?^k 
-fv^k t-^;k ^^k ^**>;k *stwo?t\,*¥i\, % v^o 

iii»ttLtuttJ:i>, *fc» B^h'J7;u^;uvP^v« (7;u*;u»i4©t 
mJI^it 1 ~ 8©tt**fc(4#tt«#©7;i>*/u»jU4S/$ P7;u*;i4l (v£ 
P7;u+;u*©Ji^i4ft*»3~8) -efcaa^©* ft*ram&i~8 

©tttt*fcl4»tttf[7;i/+JU ! fcH«-efe'5o R\ R 2 ^ R 3 fcJ:tfR 4 #3lt^Jl 
20 ^MlZlfr^tl&mJtyt LTI4, ^Sli^X 7>^E-t7ANR 6 (fc*£ 
LR 6 l47K**^l4^0li^1 ~8©1$£, SfcJ4»tt«7;U4rVU*T?fc5) 

25 tt«©s-f^->t*f6Wt^**i*o 7>*-Oi*t txits ry^-7. -m 

75 -$75 X H^7 5 ><A7>^-^Afc£t/M7>^-^A-e&& 0 
-ftb<!:LTI4, 7> ; E-7, y ^;U75 i?^^;U75>, h'J/^;U75 
X x^;kT5>, vifil/7 5k K'Jx^;U7 5>. ^Pt°;U7 5>, 
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